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STREET LIGHTING: PAST, PRESENT AND FUTURE 
By G. H. WILSON, B.Sc.(Eng.), A.M.I.E.E. (Fellow) 


(Address delivered at the Sessional Meeting on Tuesday, May 12th, 1942.) 


There is a growing opinion that ideas for the peace- 
time world should be considered now; we may see 
less clearly as the period of strain continues. As 
regards street lighting the opportunity is favourable, 
for we have now a sufficiently detached viewpoint to 
see the lighting of the past in good perspective; and 
a study of the past is an important preliminary to the 
making of plans for the future. I want, therefore, 
after a consideration of the past, to go into the 
future, to the days when the decimal point will slip 
again four or five places to the right and foot-candle 
values of .0004 become 0.4 or even 4.0. 


The Past 


I propose to restrict my consideration of the past 
to a short period of development—the ten years 
from 1928 to 1938—and I am going to select what 
appear to me to have been the milestones which 
many members of the Society helped to pass, though 
they may think the route taken was different. Here 
I must pause to thank those who have so graciously 
' helped with illustrations; my friends in the British 
' Thomson-Houston Company; my erstwhile colleagues 
of the Research Laboratories and Head Office of the 
General Electric Company, Ltd., and Mr. D. E. E. 


' Gibson, City Architect of Coventry. 


So let us begin with 1928. In that year fifty instal- 
lations were erected in Sheffield by the lighting de- 
— illustrating the eight classes of the British 

tandard Specification published in 1927. (I propose 
to mention no names, for whilst in many instances 
_ one person was responsible for the work, it was often 
a team which contributed to the final result.) At 
that time the street was still considered as an elong- 
ated living room, and the classification was based on 
_ the minimum illumination in the carriageway. The 
demonstrations at Sheffield were well organised, and 
each installation was photometred and photographed. 

People were not very used to street lighting tests at 
that time, and there were many amusing incidents 
‘during the long series of measurements. One par- 
ticularly sticks in my mind; it occurred as a Macbeth 
Illuminometer was ceremoniously taken from its 
case, to the delight of a surrounding circle of small 
boys. The one who was obviously the leader quickly 
summed up the situation and solemnly announced to 
his friends. “’Ere boys, ’e’s going to play it now.” 

The Sheffield installations taught a great deal and 
stout support was given to minimum illumination as 

a basis of classification by the British delegates to the 
Meeting of the International Illumination Commis- 

sion in the U.S.A. in 1928. But I believe the lessons 
Jearned from the demonstrations had begun to under- 
mine confidence in this method of classification and 
Were paving the way for later proposals. 

For some, the installation of greatest interest was 


a small side street known as Windyhouse-lane, lit 
with 75-watt lamps in open reflector units and pro- 
ducing a minimum illumination of only 0.02 f.c., so 
placing it in classG. Glare there certainly was, 
but the visibility in the carriageway was extraordin- 
arily high, and the uniformity of brightness; as can 
be seen from Fig 1, was remarkable. A mental note 
was made of the performance of this installation, but 
the time was not ripe for a full investigation. 


Fig. |.—Windyhouse Lane, Sheffield, 1928, showing high carriageway 
brightness produced with 75-watt lamps. 


The next milestone was reached in 1933 when two 
new light sources were applied to street lighting. 
These were the high-pressure mercury vapour lamp 
and the sodium vapour lamp. Illuminating engineers 
were enthusiastic about the fact that these lamps 
gave approximately three times as much light for a 
given consumption of electricity as the tungsten 
lamp, but the dimensions struck terror into the hearts 
of the fittings designers. With the mercury lamp the 
light source was vertical and 6 in. long; with the 
sodium lamp, horizontal and about 12in.long. But 
whilst the efficiency of the lamps was high the char- 
acteristic green and yellow colours of the light 
emitted by them caused the general public to be 
hesitant at first in the acceptance of the new sources. 

Now I want to deal in rather more detail with 
these lamps, beginning with the mercury lamp as its 
introduction opened up an entirely new field of in- 
vestigation. In the first installation the light of the 
lamp was concentrated only laterally by means of 
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refracting glassware, taking some light which would 
otherwise have fallen on building fronts or fields and 
redirecting it into the carriageway. In spite of enam- 
elled over-reflectors much light was emitted above 
the horizontal, and attempts to redirect it downwards 
by refracting glassware always resulted in unpleasant 
bright patches in the road. These efforts were there- 
fore abandoned, and there were no great expectations 
from the first installation. The surprise and delight 


of the designers when the carriageway appeared as 
“a ribbon of light” can be imagined. 

It was not known in 1933 how to produce a photo- 
graphic record of an installation which portrayed 
the performance faithfully—that development came 
later—and it could not be claimed for the original 
print of Fig. 2 that it gives a realistic impression of 





Fig. 2.—The first installation of high pressure mercury vapour lamps. 


the first street lighted with mercury lamps. The 
best account which can be given of its performance is 
probably that of an American visitor to Europe who 
studied the installation in detail for some time and 
then summed uv his impressions in the words: 
“Well, I guess it’s the best semi-utilitarian street 
lighting I’ve ever seen.” 

At once the designers began to question the reasons 
for the success of the unhopeful experiment. - The 
effect was reminiscent of Windyhouse Lane, Sheffield: 
some glare due to high intensities at high angles to 
the downward vertical but high and uniform carriage- 
way brightness giving an effective background 
against which objects could clearly be seen. Atten- 
tion had been called to the importance of the bright- 
ness of the road as distinct from the illumination 
falling upon it as early as 1928, but, once again, there 
were many factors which militated against a fuller 
investigation at that time. The success of the first 
mercury installation provided the necessary stimulus 
and planned research on road reflection properties 
was begun. For ease of measurement photographic 
photometry was developed for street lighting. A 
masked photograph of the installation was taken, 


a wedge of varying brightness photographed on to 
the masked portion of the plate and the negative 
prepared by development under controlled condi- 
tions. By a comparison of negative density in the 
image of the roadway with that in the image of the 
wedge, the brightness of the roadway at any point 
could be determined. Photographs of installation 
contoured in brightness as shown in Fig. 3, 
became common, and the photometric technique was 
used for the determination of road reflection proper- 
ties. The results showed that for a worn road surface 
of practically any material in common use, the 
reflectivity for glancing incidence was vastly higher 
than for light falling more normally. This, in brief, 
was the reason why lanterns which maintained high 
intensities near the horizontal could be used to pro- 
duce high and uniform brightness of the carriage- 
way. 

There was a growing desire about this time to find 
some method of determining the visibility in an 
installation. In early attempts two cats were used for 
the tests, one having a reflection factor of 5 per cent. 
and the other of 15 per cent., and they were observed 
in various parts of a street. But as might have been 
foreshadowed, little of real value came from the tests, 
and when the cats were eventually stolen they were 
not replaced, even though they were made only of 
three-ply wood. Other methods of test with more 
regularised test-objects were tried, but nothing con- 
clusive emerged from them. 

Now let us pass to the Continent. It was in Ger- 
many and Holland that the sodium lamp had been 
developed, and it was natural that in those countries 


it was applied with more enthusiasm to street light- 


ing than the mercury lamp which had been developed 
in England. The lamp was commonly used in 
enamelled reflector fittings not unlike elongated 
industrial dispersive reflectors in appearance and 
in regard to the light distribution produced. They 
were usually centrally mounted about 30 ft. high and 
100 to 120 ft. apart, giving the appearance shown in 
Fig. 4. The chief feature of the installations was that 
they were free from glare as the light source was 
hidden by the deep skirt of the reflector. But the 
units had to be spaced at short intervals if conspicuous 





Fig. 3.—Photograph of an installation contoured in brightness. 
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iight and dark areas of roadway were to be avoided, 
and as no light reached the road at glancing inci- 
dence, for a given consumption of energy the bright- 
ness of the roadway was one-half to one-fifth of that 
obtained with a redirective non-cut-off distribution 
the actual figure depending on the type of road sur- 
face. The maximum illumination on a vertical object 
was little different in installations of the two types 
having similar power; but whilst in the non-cut-off in- 
stallation the carriageway brightness would usually 
be greater than that of an object at any part of the 
span, so silhouetting it, in the cut-off installation it 
could sometimes have the same brightness as its 
background. In such a position, object visibility 
relied mainly on the less conspicuous internal con- 
trasts. Another characteristic of these installations 
was the periodical flash which occurred on the 
windscreen of a vehicle; an effect which was particu- 
larly noticeable if the windscreen were dirty. This 
periodical high illumination of vehicle and observer 
was, one of the kinematical factors investigated by 
some workers, but without gaining conclusive results. 
Nevertheless, the cut-off sodium installation found 





ee 


Road, 


Sodium cut-off installation on Dallgow-Doberitz 


Fig. 4. 
nr. Berlin, 
favour abroad and also came to England. If the 


power is adequate this type of lighting can be very 
effective. 

In 1936 another link in the chain of developments 
was forged by the introduction of Standard Repre- 
sentation photography. By the procedure laid down 
it became possible to produce a photographic print 
or lantern slide of an installation in any part of the 
world which faithfully portrayed the appearance of 
the installation (except for the glare) at the time the 
photograph was taken. For record purposes the 
technique proved of great value, but it was also 
applied to the investigation of street lighting prob- 
lems in the laboratory. 

In the United States street lighting developments 
were generally along the lines of those in Europe. 
There were spectacular installations of sodium lamps 
in open reflector units, such as that on the Golden 
Gate bridge at San Francisco, shown in Fig. 5. Large- 
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scale experiments were also made with cut-off light- 
ing, using tungsten filament lamps in pressed polished 
aluminium reflectors of novel design. But although 
not then very new, among the most impressive instal- 
lations I saw in 1938 were those in Detroit, where 
wide asphalt roads were successfully lighted by posts 
on the sidewalks. The tungsten lamps used were of 


high power, and sometimes there were two lanterns 





Fig. 5.—Sodium Lighting on the Golden Gate Bridge, San Francisco. 
(Carriageway brightness in reality 5 times that of Fig. 4). 


on each post, but the success of the installations 
seems to have resulted from redirecting light across 
the road rather than up and down it. In this way 
good uniformity of brightness appears to be obtain- 
able on wide roads, even with side mounting. There 
have been some installations in this country of com- 
parable power, mainly using high-pressure gas, but 
redirection has not been employed. The one installa- 
tion in the British Isles which appears to be similar 
in design is that in O’Connell-street, Dublin, where 
two 1,500-watt lamps are used on each post with an 
opposite arrangement and a spacing of 100 ft. to 120 ft. 


During the time these developments were taking 
place, major changes were being made in the design 
of street lighting units. The introduction of the dis- 
charge lamp and the novel type of optical system 
required by a light source of such unusual dimen- 
sions fired the imagination of the fitting designer in 
the first mercury lamp installation. The post and 
unit used in this installation and shown in Fig. 6 was 
a complete break from traditional design. A fluted 
steel column was used with a new type finial; the 
lantern no longer had a spun body but was rectangu- 
lar in shape and fixed by an unusual side bracket to 
the pole. This form of construction was expensive, 
and in the designs which followed attempts were 
made to retain the advantages of the rigid construc- 
tion and side mounting, whilst employing simpler 
manufacturing methods. The originality shown by 
designers is well illustrated in Fig. 7. In this design 
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there is only one main casting which supports lamp 
holder, refractor, and top cover, and into which a 
short tubular side support is clamped. The composite 
design of lantern and post made from I-section beam 
used on the Golden Gate bridge and shown in Fig. 8 





Fig. 6.—Post and Lantern first used with mercury lamps. 





Fig. 7,—Simple mercury Lamp Lantern using a single main 
casting and side support, 


also illustrates how much fresh thinking was taking 
place. 

Refractor units for the horizontal burning sodium 
lamp were constructed, and eventually the high-pres- 
sure mercury lamp was operated in a horizontal posi- 
tion, a magnetic deflector being used to prevent the 
arc from bowing upwards and softening the glass 
bulb. The mercury vapour source in this position 





Fig. 8.—Composite lantern and post made from I-section beam used on 


the Golden Gate Bridge. 


had small vertical dimensions, and it proved possible 
to design units which gave an interesting light dis- 
tribution with the lamp burning in this way. Fig. 9 
shows one of the last designs to be constructed before 
the black-out. In plan, the light distribution was wide 
and in a vertical plane in the direction of the street 
was of such a form that the helpful reflection pro- 
perties of the road surface were used to advantage. 
The redirection of the light was obtained by means 
of refracting plates and polished reflectors. Because 
the source had small vertical dimensions it was pos- 
sible to arrange for a rapid reduction in intensity 





Fig 9.—Lantern with partial cut-off for use with horizontal burning 
mercury vapour lamps. 
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above an angle of about 85 deg., so that units more 
distant than the first ahead of an observer, directed 
only a low intensity towards him. In this way glare 
was reduced although the road reflectivity enabled 
high and uniform brightness to be produced. 

lt has been possible to select only a few of the 
many gas and electric units which were constructed 
with accurate optical systems, but even these few 
show the high standards which were being set by 
designers and manufacturers. : 


Research 

The developments already described could not 
have been achieved without considerable research. 
Much of this was undertaken by manufacturers with 
little or no co-operation between them, except as 
regards developments in lamps. The National Phy- 
sical Laboratory investigated some important prob- 
lems and was able to make unbiassed reports on such 
subjects as the relative merits of white, yellow, and 
blue light for use in streets. By projecting with 
lights of the three colours a film of a street lighting 
scene, in which objects appeared and disappeared, 
the conclusion was reached that no colour showed a 
significant advantage over the others. Glare and vis- 
ibility in streets were also studied. 

Much investigation was stimulated by the setting 
up in 1934 of the Ministry of Transport Departmental 
Committee, whose terms of reference were to report 
and make recommendations on street lighting. The 
committee gathered technical opinion, studied in- 
stallations, and conducted research; and after ex- 
haustive inquiries, laid down the requirements for a 
satisfactory street lighting installation. Although 
other streets than traffic routes are dealt with in the 
report, it is in connection with the latter that the 
biggest departure from the form of the British Stan- 
dard Specification is noticeable. Illumination was 
dropped as a criterion, and the recommended install- 
ation was specified by dimensions, such as mounting 
height not less than 25 ft., average spacing 150 ft., and 
the light output of the lantern per 100 ft. of road. 
With the majority of lanterns the amount of light 
can be obtained with 500-watt tungsten or 250-watt 
discharge lamps or burners using about 30 cu.ft. of 
gas per hour. 

But a specification based on dimensions and lantern 
output is not unusual and has been employed in codes 
abroad. What is, I believe, unusual is the emphasis 
on the siting of posts. Although the effect was pointed 
out in the U.S.A. as long as twenty-five years ago, it 
does not appear to have been explored until rela- 
tively recently, and the departmental committee re- 
cognised its importance. In effect the recommenda- 
tion says that whilst a staggered arrangement of posts 
can be satisfactory on a straight section of road, on a 
sharp bend the posts should all be situated on the 
outside of the bend, the maximum spacing being 
decided by a limiting angle between the light sources 
from various distances of observation. This will 
usually ensure that the bright areas in the road 
associated with each light source are sufficiently 
close to form a bright background without obtrusive 
dark areas. The arrangement looks unconventional 
in plan, but the lack of symmetry is seldom noticed 
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by the road user; what is usually striking in the rela- 
tively few installations planned in this way before 
the black-out is the good lighting which resuits. 


The recommendations on siting were studied and 
confirmed by an ingenious technique which enabled 
outdoor observations to be made in the laboratory. 
To lighting engineers who had devised by painstak- 
ing investigation a photographic technique for use in 
lighting developments it seemed a small step to use 
it for investigating the siting problem. A street light- 
ing post on a well-used asphalt road was selected, and 
with only this post lighted, the street was photo- 
graphed at night from a variety of positions, each a 
different distance from the post. Lantern slides were 
made in accordance with the Standard Representa- 
tion technique, and when projected to an appropriate 
brightness level and viewed from the correct distance 
gave a realistic impression of the original night 
scene. By projecting two slides simultaneously each 
from an independent lantern, it was possible to repro- 
duce the appearance of the street with two posts in 
use. The angle subtended at the observer’s eye by 
a line joining the two lanterns could be altered by 
moving one of the projected pictures sideways until 
a satisfactory merging of the bright areas in the car- 
riageway was obtained. Results obtained for a 
variety of viewing distances confirmed the proposals 
of the M.O.T. report. 

While this work was going on, those responsible for 
lamp developments were not idle, and towards the 
end of the ten-year period under discussion the mains- 
voltage tubular fluorescent lamp appeared. There 
was little opportunity to consider possible applica- 
tions to street lighting, and the main field of use has 
been to industrial lighting. Here the high efficiency, 
the possibility of obtaining a colour closely resemb- 
ling daylight and the extended nature of the source 
has ensured its popularity. 

One of the most important investigations stimu- 
lated by the M.O.T. committee was that on the neces- 
sary values of brightness contrast in artificially 
lighted streets. A special lighting installation had 
been erected by the committee, variable in power, 
post arrangement, height, and type of light distribu- 
tion. It was in this installation that the tests were 
made. Those to which I want to refer were made 
with the carriageway as nearly uniformly bright as 
possible. The observers drove down the road at 
30 m.p.h. with the carriageway lighted to various 
brightness levels. Their task was to determine 
whether or not a circular disc obstruction was visible 
from a distance in excess of 100 ft. as they 
approached. The brightness of the obstruction was 
changed at each approach until such- a contrast 
existed with the background that the observer con- 
sidered the visibility adequate. The mean result gave 
values of a standard critical contrast for any back- 
ground brightness from which, among other things, 
it was deduced that it is unwise to have lower bright- 
nesses in an installation than 0.01 equivalent foot- 
candle. These studies in their turn led to a concep- 
tion which probably approaches more nearly than 
any other to the “ visibility ” occurring in an artifici- 
ally lighted street. The term used is Revealing 
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Power, and paraphrasing the published definition, it 
is a measure of the chance of a driver seeing any 
object in any particular part of an installation. 

It is impossible in a survey of this kind to do more 
than hint at the results of an investigation which 
was long and complete. What is interesting historic- 
ally is the rapidity with which notions arising from 
such investigatory work were applied to practical 
problems. It was clear that revealing power was 
enhanced by increasing the contrast between object 
and background; further, that this could usually best 
be achieved by reducing the brightness of the object 
and increasing the brightness of the highway against 
which it was seen. There had been many attempts 
to light streets by projecting the light in the direction 
of motion of the traffic; none of them was successful, 
and the method was never employed other than ex- 
perimentally. Contrast considerations suggested the 
opposite: that light should be directed only towards 
the oncoming traffic and none with it, so that 
any object would be black. Before the black- 
out there was time for only one _ installation 
to be erected. This was on a dual carriageway road, 
for the method is not applicable to a single carriage- 
way. The lanterns looked more like floodlights than 
street lighting units, and in their construction the 
desirable features of rigidity, ease of erection and 
alignment, and the reduction of depreciation were 
incorporated. Usual mounting heights and spacings 
were employed, and it was claimed that 125 watts 
would do what 400 watts had done before; in addi- 
tion that the revealing power was 100 per cent. over 
practically all the carriageway, and as the lighting 
units on the far carriageway were invisible that no 
distraction from them was experienced. An impres- 
sion of the dual carriageway installation is given by 
Fig. 10. 

The Present. 

And then came the black-out. There was striking 
similarity between some of the early attempts to 
produce black-out units and the methods proposed by 
Prof. Hoodlesnoop in 1937 in his burlesque lecture 





Fig. 10 —Unidirectional lighting on a dual-carriageway road. 
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to this Society on the Production of Dark. The 
control of light by absorption was almost universally 
employed. But in the more scientific aspects of the 
work as much skill and ingenuity was shown as had 
been shown in the development of peace-time street 
lighting. For the study of the amount of informa- 
tion given to aircraft by black-out street lighting of 
various degrees, at various heights, and under vary- 
ing amounts of moonlight and mist, the double pro- 
jection technique was employed. One lantern of 
variable intensity projected the moonlit street scene 
and varying amounts of mist; a second added the 
street lighting of variable power. The scope of the 
experiments was wide, but one immediate thing 
which was clearly demonstrated was the comparative 
safety of illumination values which did not exceed 
starlight’s value of 0.0002 ft.c. This was the value 
which had been chosen for black-out street lighting. 
The observers altered their distance from the screen 
and made observations on the amount of informa- 
tion given by the slides from a variety of distances 
corresponding to various altitudes. Once again a 
problem of almost insurmountable complexity if 
tackled full scale, became amenable of solution when 
brought into the comparative comfort of the 
laboratory. 
The Future. 

But the present is not likely to teach us much of 
value in regard to possible street lighting techniques 
of the future. It is from the work of the past that 
the possibilities of the future may be best judged. 
What then is to be expected? 

There may be new light sources; there may be new 
materials for reflectors and refractors. Will there 
be any new techniques? The work on the reflec- 
tivity of road surfaces has suggested that all road 
surfaces have very comparable reflection properties 
when worn by traffic. So it would seem that until 
some quite unexpected type of road surface is intro- 
duced, pre-black-out methods will be used for street 
lighting of the mainly utilitarian class. Here economy 
plays a large part, and the lighting is designed to use 
the road reflection properties to the utmost advan- 
tage 

It is pretty safe to predict that there will be no 
lighting from kerb level. This has been tried on a 
number of occasions and found unsatisfactory, but as 
it is re-invented almost annually a permanent 
national exhibit on a selected piece of road Would 
constitute a national asset in its conservation of in- 
ventive ability. 

Where the lighting is to be more than utilitarian 
posts will probably be closer and located in an “oppo- 
site’ arrangement on both sides of the road. If the 
imagination is given more rein one can visualise clus- 
ters of fluorescent tubes on each pole or a line of 
fluorescent tubing along each line of building fronts. 
There is some advantage to be gained in wet weather 
from stretching the light-source out across the road, 
and the fluorescent lamp could be adapted for this 
purpose. But whilst it is interesting to dwell on the 
probiems which might arise from these possibilities, 
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STREET LIGHTING: PAST, PRESENT AND FUTURE 


is not the emphasis being put in the wrong place; _ we seem to need the logical, painstaking, and enthu- 
will the technical problems be the main ones? Siastic methods of the laboratory. 
It is probable that between thirty and forty persons Do you think it satisfactory, asked a young and 


were primarily responsible for the developments enthusiastic member of our own Society, that the 
which took place in this country during the ten years 
under review. The romance of science has so great “4 Se Sey 


we, ae. 


an appeal for the keen and intelligent mind that, 
given a laboratory and organisation, the scientist’s 
achievement in a short space of time is often beyond 
our wildest dreams. He seems, however, to have far 
less concern for what becomes of his work. In one of 
the B.B.C. Brains Trusts, Dr. Joad expressed the 
opinion, which was endorsed by his colleagues, that 
the present retrogression of man has arisen because 
of our inability to control the powers that science has 
conferred on us. How can the keen intellects, so cap- 
able in scientific development, be encouraged to play 
their part in the control of their developments? In 
street lighting there seems nothing lacking in the 
work of scientists and technicians. It is in the appli- 
cation of their work to the lighting of our streets that 



















Fig. 12.—City of Coventry; plan of proposed central development. 
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STREET LIGHTING: 


papers of the Society should all be rather vague and 
confined almost exclusively to post-war planning? 
May it not be that with something more concrete in 
our plans this young man would find problems as 
attractive of solution as the scientific knots he has so 
skilfully unravelled. 


We may be able to learn something of what can 
be done from another problem which is very much 
the concern of the ordinary citizen—the planning of 
our towns. In the past, towns have been allowed to 
grow in accordance with ideas which suited each 
individual best, and in Fig. 11, which appeared 
originally in the Architectural Review (Jan., 1936), 
we see an aggravated case of the kind of evil which 
resulted. Kven our cities often suffered in a 
similar way. But here is one case at least 
where the evils of war may sometimes be turned 
to material advantage by those with vision. 
In one city at least, namely Coventry, that 
vision was not lacking. Coventry, by the nature of 
its growth, had earned for itself the description, “ The 
city of mean streets. Much of the centre 
of the city has been destroyed, and in the re- 
building there is opportunity for the rectification of 
old mistakes. The city council has seized the oppor- 
tunity and has approved a plan for rebuilding the 
centre of the city as a composite whole. This central 
area will contain the civic centre and a cultural centre 
with concert halls and library. There will be resi- 
dential sections, but considerable space has been allo- 
cated to a shopping centre and a market place, regions 
not traversed by carriageways. Only a few roads 
cross this central area, but all are linked by an outer 
circular road. Fig. 12 shows the plan. Such architec- 
tural beauties as remain will be set off far better 
under the new plan than under the old haphazard 
growth, for vistas can be arranged as shown in 
Fig. 13. 

Cannot the street lighting of the future be planned 
on an equally bold scale? It will entail co-operation 
between local authorities and commercial undertak- 
ings, users and suppliers, scientists and salesmen, all 
with but one urge—not to make and not to sell, but 
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Fig. 13.—City of Coventry ; vista of Cathedral spire from proposed 
shopping centre. 











PAST, PRESENT, AND FUTURE 


to provide and instal the most effective lighting for 
the purpose in hand. It may be wise to have an 
authority which will control the rapidity with which 
new developments are launched and, as a more imme- 
diate point, possibly to light after the war only those 
streets which are properly equipped. But these are 
problems as amenable to scientific solution as those 
which nave been solved so ably in the laboratory, and 
they are problems in which each one of us has a part 
to play. 





DISCUSSION 


The PRESIDENT, in congratulating Mr. Wilson on his 
address, remarked that the history of recent developments 
in street lighting was to be found in the annals of the 
Society, whose membeis had played no mean part in bring- 
ing about the great changes which had taken place. It 
might fairly be said, also, that our own country had been 
one of the greatest leaders in this field. We looked forward 
to further progress when the war was over. It was to 
be hoped that when the planning of street lighting was 
resumed in the future we should not be so greatly con- 
cerned with how much money we had available for that 
purpose, nor how much we could save, but rather with the 
question how much we could usefully expend in making our 
street lighting better. 

In inviting Dr. C. C. Paterson to open the discussion, the 
President offered him congratulations on his recent honour 
of Fellowship of the Royal Society. 


Dr. C. C. Paterson, after thanking the President for his 
very kind congratulations and the meeting for their friendly 
reception of them, said that Mr. Wilson had reminded his 
hearers in his very graceful review of the developments of 
the past ten years, and which some of them were just for- 
getting. One was inclined to overlook what a lot the 
members of the Illuminating Engineering Society had done 
to foster the modern street lighting movement. In review- 
ing what had been achieved during the period under con- 
sideration, Dr. Paterson said he found by far the largest 
contribution from this country, the historical records of the 
Society would become more and more valuable as people 
came to realise, after the war, the origins of the develop- 
ment the author had reviewed. Many members of the 
Society had had a large share in that work; there had been 
a great co-operative effort which would always stand to 
the credit of the Illuminating Engineering Society of Great 
Britain. 

Looking forward to the period when we should be able 
to light our streets again, Dr. Paterson said that illuminat- 
ing engineers and some other people knew what they wanted 
in post-war lighting; and those who knew what they wanted 
were likely to get it. The delays were due to those who did 
not quite know what they wanted. There were two aspects 
of the problem which would have to be considered care- 
fully. One was technical and was fairly well solved; the 
other was the aesthetic treatment of our street lighting 
installations. The ten-year period with which Mr. Wilson 
had dealt had given unrivalled opportunities to try out 
various treatments of streets in conformity with the theories 
now established, and as the result of our having taken ad- 
vantage of those opportunities we had managed to get our 
feet firmly on the ground; we knew where we were and 
what we wanted. But, when contemplating the extraordi- 
nary variety of installations in the London streets, with 
and without aesthetic merit, one could not help feeling that 
London, if left in the condition which prevailed immedi- 
ately prior to the war, would not be an outstanding example 
of pleasing and aesthetic treatment of street lighting. The 
problem was to achieve some sort of unity so far as appear- 
ance was concerned, without sacrificing technical 
effectiveness. 

The second aspect of the problem on which Dr. Paterson 
commented was that of cost. It had been suggested before 
the war, he said, that our standards of street lighting were 
far beyond the limits which we should achieve on a large 
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DISCUSSION 


scale from the cost point of view. He wondered whether 
and when we should succeed in persuading the powers-that- 
be to consider street light costs, not from the point of view of 
£ s. d. to be paid by the lighting authority, but from the point 
of view of the needs and the overall advantage to the com- 
munity. We must continue to preach the gospel of street 
lighting from this point of view and urge that the cost 
should not fall upon authorities who are hard up and who 
do not stand to reap the major benefits of good lighting. 


Mr. E. J. STEWART, in a tribute to Mr. Wilson, said that 
one always found distinct freshness and clarity in his treat- 
ment of his subject, whether he was expounding things 
already established or those which were in process of being 
established. Perhaps the thoughts of most of those present 
were in the future rather than in the past; but Mr. Wilson, 
in his judicious summary of the past, had given them all a 
lead, so that from the. past they might discern desirable de- 
velopments of the future. The period 1928-1938 was cer- 
tainly one in which one had felt it to be a privilege to be 
alive and in touch with those technicians who were making 
such a success of new forms of lighting—though when one 
came to the actual application of lighting one was faced with 
a rather embarrassing choice. Mr. Wilson had pointed to 
the coming of the understanding of the importance of road 
surface brightness; and after the event, of course, one felt 
it was rather remarkable that there should have been so 
much delay in that connection. 

One of the factors which had to be considered in planning 
for the future was the reaction of the street users. We had 
learned that under certain conditions the users of the streets 
might find even 0.0002 foot-candle giving almost excessive 
brightness on a road surface. On the other hand, the 
craving for more and more lighting had not disappeared. 
One could regard it as certain that the demand for more 
lighting would be very emphatic after the war, and that the 
ordinary citizen, knowing what he wanted in street lighting, 
would be, by reason of that knowledge, the more likely to 
get it. 

Another lesson had been learned from the additional 
evidence of the safety vaiue of lighting; and in that connec- 
tion he said that the importance of proper maintenance was 
very obvious in peace time, but a new emphasis had come 
upon it in war time. The invention and design of optical 
apparatus had enabled great improvements to be effected, 
but if that apparatus were not properly maintained, its 
value was greatly reduced. The apparatus and fittings must 
be designed, not merely to distribute the light in the most 
suitable manner, but also to enable the fittings to be main- 
tained easily by the Lighting Departments. A thrifty trea- 
sury could not spend a large amount of money on mainten- 
ance, and it was essential that fittings be so designed that 
their opening, closing, and adjustment should not involve a 
great deal of fiddling and consequent waste of time; for 
example, the screws should be such that they were usable 
rather than losable. 

After commenting on the demands which had been made 
from time to time before the war that some formula should 
be introduced into lighting specifications to control distribu- 
tion from the sources and fittings, Mr. Stewart said Mr. 
Wilson had not indicated his ideas as to what form post-war 
specifications should take, but he had asked some pertinent 
questions about the fittings and the sources. It was a great 
temptation to try to imagine the adaptation of the fluorescent 
tube to street lighting and to think of its use as a continuous 
light source along a street. He understood that the Ameri- 
cans had used the fluorescent tube, with a lavishness un- 
known here, in the interiors of large buildings, but it 
appeared that they had not applied it to exterior lighting in 
such a way as to give the effects that were obtained with 
other sources with which we were familiar in 1938. 

With regard to the more fundamental aspect of the street 
lighting problem, i.e., the proper planning of street lighting 
on a truly scientific basis, for which Mr. Wilson had pleaded, 
Mr. Stewart said that town planning offered great oppor- 
tunities for providing really good street lighting installations, 
The relighting of many of the raided areas would have to 
be considered from the very beginning, and there were cer- 
tain other areas, such as housing estates which were built 
or partly built before the war, where new installations would 
have to be provided, before attempts were made to convert 


existing installations. For a considerable time after the war 
there must be of necessity, by reason of shortage of funds 
and material and other factors, the retention of systems we 
knew before the war. No doubt, in the consideration of the 
relighting of our cities and towns, problems of finance and 
Organisaulon would intervene; Mr. Stewart reinforced Mr. 
Wilson’s plea for collaboration between all interests con- 
cerned, and said that bodies such as the I.E.S. and the 
A.P.L.E. would play a very useful part in bringing about 
that very desirable state of affairs. : 


Mr. Percy Goop said that it would greatly stimulate pro- 
gress if we could establish some means by which we could 
properly evaluate or compare the various sources and fit- 
tings from which the light was produced. Whilst agreeing that 
financial problems did often interfere with the development 
of public services, he pointed out that it was up to the 
lighting engineers to ensure that the financial aspect of the 
street lighting problem was always presented in the right 
way. One should not only present the cost of a lighting 
installation merely as a total figure, but should present a 
picture of the significance of the expenditure of that figure. 
About the year 1930 it was calculated that the cost of street 
lighting was about one farthing per head of the population 
per week, or some low figure. That was the way in which 
one should present the case, rather than to state merely 
that a given installation would cost, say, £20,000 or £50,000. 
It had been pointed out that we must apply to our civic 
life something of the scientific attitude of mind; that had 
been defined as the attitude of mind which could consider 
the known relevant facts and draw a conclusion without 
regard to one’s personal considerations. If we could bring 
that attitude of mind to bear upon our reconstruction prob- 
lems we should achieve a great deal. 


Mr. J. F. CoLquuoun, after thanking Mr. Wilson for an in- 
teresting review of an interesting period in the history of 
street lighting, said the financial problem was always a diffi- 
cult one, but he believed it would be less difficult in the 
future than it had been in the past: He had already dis- 
cussed the matter with the interested parties so far as Shef- 
field was concerned, and opinions expressed were that the 
public demand for the restoration of peace-time lighting 
immediately hostilities ceased would be so insistent that 
financial difficulties would not be tolerated. At the con- 
clusion of hostilities we must revert with all possible speed 
to at least the 1939 standard. The public would demand 
improvements as soon as possible afterwards, because 
people were more “ light-conscious”” than ever before. 


Mr. Howarp LONG said he had noted with great interest 
the iliustrutions which Mr. Wilson had given of the splan- 
ning of the Coventry of the future. From these it was 
evident that the Midlands Centre of the I.E.S. had not done 
its job, for the illustrations had included some representa- 
tion of unsuitable lighting. He urged that the people who 
had control of such matters in the various parts of the 
country should be imbued now with proper ideas concern- 
ing lighting. 

Mr. A. H. Owen, referring to fluorescent lighting, said 
that it presented tremendous problems of reflection and 
refraction to fittings manufacturers; furthermore, as had 
been pointed out in a recent paper, the effect of ambient 
temperatures on fluorescent lighting would appear to be 
such as to make the aplication of such lighting in our 
streets impossible at the present time. He had been won- 
dering whether we should not be looking for completely 
new light sources. In that connection he said he had noted, 


‘since the war, what wonderful lighting was afforded by the 


moon on a clear night. Again, the reflection of a search- 
light beam gave a very good illumination: and he won- 
dered what would be the effect produced if some barrage 
balloons were painted with fluorescent materials, flooded 
by U.V. 

Enlarging upon the calculation that had been made some 
vears ago, as pointed out by Mr. Good, that the cost of 
lighting the streets of London was only about one farthing 
per head of the population per week, Mr Owen said it 
should be pointed out to the citizens that that lighting 
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could be improved tenfold if the expenditure were increased 
from one farthing to one halfpenny per head per week. 
He added that Manchester had raised fourteen million 
pounds sterling in one week for warships; it would be in- 
teresting to calculate what could be provided in the way of 
street lighting in Manchester for the cost of a battleship. 


Mr. A. R. McGisson shared Mr. Colquhoun’s view that it 
should be easier to secure the necessary financial appropria- 
tions for lighting in the future than it had been in the past, 
because the people of this country had become so much 
more light-minded than they were only a few years ago, and 
their demands would have to be met. Thus, the financial 
problem was partially solved. But he questioned whether 
we were all certain about what we wanted. One imagined 
that finality had not yet been reached in the field of de- 
sign; but he urged that lighting engineers should consider 
at once the kinds of fittings they would wish to use if they 
were suddenly confronted, after the war, with a demand to 
light streets which had never been lit before or to replace 
the lighting in areas which had suffered damage from enemy 
action. He did not think they wanted fittings with a com- 
plete cut-off, for the reasons Mr. Wilson had mentioned; and 
no one would wish to revert to the old conditions of blinding 
glare. But we did wish to control the glare and to reduce 
it considerably. During the black-out we had realised how 
nicely we could see with the aid of low values of illumina- 
tion, provided that there was no glare, which meant that 
the eyes were comfortable. In railway marshalling yards 
it had been necessary to illuminate large areas by using com- 
paratively large numbers of “cut off” fittings with lamps 
of only 40 or 60 watts, or certainly not more than 75 watts, 
at mounting heights which would give an illumination of 
0.2 ft.c., which was much less than the value provided before 
the war; yet the visibility in those marshalling yards is 
often better than when the higher values were provided be- 
fore the war. Objects are seen better because the eyes are 
relieved of glare from the powerful pre-war floodlights. 
There is no inclination to shield the eves from glare with 
the peak of one’s cap. 

Advocating some control of street lighting after the war, 
including the control of motor car lighting, he said that if 
motorists were to wrench off their headlamp masks immedi- 
ately an armistice was declared and to drive with glaring 
headlights in the darkened streets. there would be many 
fatal accidents. 


Mr. R. MAxTEp said that lighting engineers had pro- 
gressed a long way towards the solution of their major 
problems. Experiments conducted in pre-war days had 
provided a wealth of material on which future methods 
might be based. Lighting engineers could make out 
their case for the adoption of the best methods of 
street lighting, even though these involved increased cost, 
by demonstrating that the effect of the lighting was such as 
to justify the increased expenditure. Until that was done. 
however, research workers would continue to be hampered 


by the expectation of adequate results from _ insufficient 
expenditure. ; 


Mr. J. M. WaAuLpRAM said it occurred to him that the re- 
search on street lighting which had been conducted during 
the ten years preceding the war might be an indication of 
the direction of research which would be conducted later. 
It had been said from time to time, as one paper after an- 
other had added to our complexities, that the business of 
street lighting was very complicated. But out of all that 
work had come comparatively simple solutions; he believed 
the problem itself was inherently one of the simpler ones, 
and therefore we were able to apply proper methods of in- 
vestigation. Was it too much to hope that we should be able 
to deal similarly with other lighting problems, as, for in- 
stance, the provision of proper lighting for industrial pro- 
cesses, for the office and for the home on a scientific rather 
than on an empirical basis? 

Our experience of low levels of illumination during the 
war should stand us in good stead in the design of post-war 


street lighting installations. There had been a sort of 
“armaments race” in street lighting before the war; levels 
of illumination were increasing, but glare tended to increase 
with it, so that all the benefits of the higher levels were not 
attained. Our experience of low levels of illumination 
would help us to appreciate how to use higher levels of 
illumination to better advantage in the future. He looked 
forward to a specification of performance of fittings for use 
in street lightning; in peace time the foundation had been 
laid in the A.R.P. street lighting specification. It was more 
difficult to standardise satisfactorily the installation, which 
had become more a matter for individual design and not 
very suitable for standardisation 


Mr. G. H. WILson did not attempt to reply fully to the 
discussion, for, he said, it was supplementary to his address, 
as it should be. He thanked all who had contributed to the 
discussion, as well as those who had helped him to prepare 
his address, for he was conscious that he had put them to a 
great deal of trouble. 

Speaking of the gaseous discharge lamps and the difficulty 
of cold starting, he said that that difficulty might be over- 


come, or another type of lamp might be developed in due 
course. 

After suggesting jocularly that the fluorescent balloon 
method of street lighting might be considered by the Inven- 
tions Committee of the LE.S., Mr. Wilson expressed agree- 
ment with Mr. McGibbon concerning the optimum light dis- 
tribution of street lighting fittings; but we should approach 
agreement on the matter, he said, only when some indivi- 
duals began to lose their isolationism and were willing to 
pool their ideas in order that the best results should be 
obtained for the benefit of all. 

It seemed that the war had blown up our stereotyped 
ideas of finance. We were not really spending £12,000,000 
per day, but were merely directing that money into certain 
channels through which it was returned and was re-circu- 
lated. If we realised that the old ideas of finance had 
largely been demolished we could reconsider the problem of 
finance in respect of street lighting. 

Finally, Mr. Wilson said that when he was considering 
the developments of the ten years immediately preceding 
the war, he had found it almost unbelievable that so much 
had been accomplished in so short a time. It had been quite 
a thrill to look up the data and to see once again the slides 
with which he had illustrated his address. He had felt 
sure that a review would interest the meeting, as it appeared 
to have done, even though, as Dr. Paterson had suggested, 
it might be regarded as escapism to throw one’s mind back 
to the time when so many were working hard on that sort 
of problem. The task of preparing and delivering the 
address had been all the more pleasurable by reason of the 
fact that the work described was mainly that of colleagues 
rather than his own. 





1.E.S. Fellowship 


The following applications for Fellowship have 
been accepted by the Council:— 


Aldington, J. N....11, Mayfield. Road, Ashton-on-Ribble, 


: PRESTON. 
Buen, W.. Bi... .0055.. 22, Chandos Court, SOUTHGATE, N.14.* 
NO Anh ccecaak 4, Queen’s Road, Harrogate, Yorks. 
Turer, BS. G.:....<2 Ennerdale, Windsor Avenue, Radyr, 
GLAM. 


Watson, W.J.P....91, Brandwood Road, Kings Heath, 
BIRMINGHAM, 14. 


* Now civilian prisoner of war in France. 


— 120 — 








Li 


al rq oa 


oo mo mo 


_—-— 6 tt be ok oe 


eS ee ae ae eee 





ve 





KUM 


NOTES ON RECENT MEETINGS AND EVENTS 


Sessional Meetings in London. 


A Sessional Meeting was held at the E.L.M.A. 
Lighting Service Bureau (2, Savoy-hill, London, 
W.C.2) at 5 p.m., on Tuesday, November 10, when the 
President (Mr. R. O. Ackerley) presided. 

The Minutes of the last meeting having been taken 
as read, the President explained that owing to in- 
disposition Mr. Thos. Nisbet was unable to be present 
to read his paper on “ The Lighting of Docks,’ Mr. 
D. A. Hart had kindly consented to act as a substitute 
at very short notice. 

The President also explained that whilst no objec- 
tion was taken to the reading of the paper it had been 
requested that publication should be deferred for 
the present; accordingly, the paper would not appeai 
in the TRANSACTIONS until it was released for publica- 
tion. Members present were also requested to bear 
in mind that no account of the contents of the paper 
should appear in print at the present moment. 

Mr. D. A. Hart then proceeded to read the paper 
on “ The Lighting of Docks” and an interesting dis- 
cussion ensued in which the following took part: 
Mr. Harold Bright, Mr. J.S. Preston, Mr. A. Cunning- 
ton, Mr. P. S. Barton, Capt. G. F. L. Marx, R.N., Mr. 
EK. W. Murray, and Mr. H. R. Haines. 

Mr. Hart having briefly replied to the discussion, 
the President called on a vote of thanks to Mr. Nis- 
bet for his paper and to Mr. Hart for presenting it so 
efficiently, and to the E.L.M.A. Lighting Service 
Bureau for their hospitality. 


Another Sessional Meeting took place in the House 
of the Royal Society of Arts (John Adam-street, 
Adelphi, London) at 5 p.m. on Tuesday, December 8, 
the President (Mr. R. O. Ackerley) presiding. 

The Minutes of the last meeting having been con- 
firmed, the President called upon Mr. A. G. Higgins 
to open the discussion on “ Lighting and Post-War 
Reconstruction (Guidance, Specification, and Legis- 
lation).” In doing so he recalled the work of the 
Society’s sub-committee on Lighting Legislation, of 
which the author is a member. 

Mr. Higgins then reviewed the present position in 
regard to legislation, instancing the field of indus- 
trial lighting as the only one in which good lighting 
is at present required by law, and pointing out the 
need for action in connection with the lighting of 
schools, streets, offices, etc. He also emphasised the 
fact that ultimately progress in this direction de- 
pends upon public opinion, and drew attention to the 
value of specifications and codes of lighting in mak- 
ing the desirable conditions familiar. 

A discussion followed in which early speakers 
dealt specifically with various subjects mentioned. 
Sir Duncan Wilson (late Chief Inspector of Fac- 
tories) dealt with the lighting of factories and offices, 
Mr. E. G. Savage (L.C.C. Education Department) 
with the lighting of schools, and Mr. Thomas Wilkie 
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(Public Lighting Engineer, Leicester) with street 
lighting. Mr. P. Good subsequently discussed speci- 
fications and codes of practice, and Mr. F. C: Smith 
the lighting of dwellings. Others who took part in- 
cluded Mr. P. V. Burnett, Mr. Raphael, Mr. P. J. 
Waldram, Mr. W. F. Pogson, Mr. J. H. Nelson, Mr. 
J. H. G. Pearce, Mr. D. A. Fradd, Mr. L. G. Applebee, 
and Mr. C. I. Winstone. 

After Mr. Higgins had briefly replied a vote of 
thanks to the author and the speakers terminated the 
proceedings. 











Papers read before Centres and Groups. 


THE TREND OF LIGHTING IN INDUSTRY. 
Summary of a paper read before the 
November 9, 1942. 


The paper reviewed the development of light sources 
and accessories from early days up to the present time. The 
evolution of tungsten lamps and discharge lamps up to the 
modern fluorescent tube was sketched, and the influence of 
greater brightness, in leading to the use of obscuring and 
directive devices (from Hrabowski’s total reflector onwards) 
was traced. 

The influence of more efficient light sources on industrial 
lighting and the use of higher values of illumination was 
next discussed, and the author, reviewing possible tuture 
progress, foresaw tne adopuon of stull higner values, more 
consideration being paid to the etiects of contrast. Mr. Mol- 
lan also indicated the part to be played by the architect in 
designing modern builaings in relation to natural and arti- 
ficial lighting. In this connection he drew attention to the 
influence of discharge tubes, which could be readily adapted 
to the architectural features of buildings and to the pos- 
sibility of using large fluorescent surfaces energised by con- 
cealed sources of ultra-violet radiation 

In conclusion, the author emphasised the need for co- 
operation between architects, production engineers, and 
lighting experts at an early stage in the design of build- 
ings, and suggested that in future the training of the 


By J. H. Mouuan. 
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Forthcoming Meetings - 


SESSIONAL MEETINGS IN LONDON 


1943. 

Jan. 12th. Mr. H.C. Wesvon on A Basis for a New Lighting Code. 
(1.EWS. Sessional Meeting to be held at the E.L.M.A. Lighting 
Nerrvrice Bureau, ?, Savoy Hill, W.C.2.) § p.m. 


MEETINGS OF CENTRES AND GROUPS 
Jan. 6th. Conversazione and Tea. Address by THE PresipEeNt (Mr. 
R.O, ACKERLEY). (Meeting of the ILE.S. Newcastle Centre (North 
Eastern Area), to be held in the Minor Hall, Oxford Street, Newcast'e 
on-Tyne.) 5.30 p.m. 

Jan. 14th. Mr. J. W. Hower. on Lighting in the Cotton Industry. 
(Meeting of the Manchesler Centre (North Western Area) to be held in 
Reynolds Hall, College of Technology, Sackville Street, Manchester. ) 
2.30 p.m. 

. 14th. A Lighting Brains Trust Meeting with Pror. T. D. Jongs, 
F.G.S., M.Se., Ph.D., as ‘* Question Master.’ (Meeting of the 
L.ES. Cardiff Group (South Wales Area) to be held at Cardiff 
Corporation Demonstration Theatre.) 3 p.m. 
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PAPERS READ BEFORE 


illuminating engineers should include the study of artistic 
aspects of lighting. 

The paper was illustrated by a series of lantern slides 
illustrating progress and by demonstrations comparing the 
effect on coloured surfaces of sources having linear and con- 
tinuous spectra. 


LIGHTING AS AN AID TO WARTIME PrRopucTION By T. CaTTEN. 
Summary of a paper read before the Bath Group on Novem- 
ber 11, 1942. 

The author opened by emphasising the value of light 
as one of the greatest aids to production. ‘“ To-day man has 
been freed of the shackles of darkness.” Production depends 
both on machinery and on the human element. Home Office 
welfare pamphlets were quoted to illustrate the influence of 
light upon the accident rate and other data presented to 
show the effect on production—not only intricate processes 
but also relatively simple operations. These preliminary 
remarks led to a review of the contents of the fourth and 
fifth reports of the Departmental Committee on Lighting in 
Factories and to the recommendations in the I.E.S. code. In 
conclusion the author emphasised the importance of quality 
of lighting the avoidance of glare, glitter, and troublesome 
shadows, and the part played by background in relation to 
vision. 


* ARCHITECTURE THROUGH THE AGES, THE BEGINNING 


OF ARCHITECTURE.” 


or 


By G. D. JoHNnson (Chairman of the Centre). 


Summary of a paper given before the Nottingham Centre at 
their first Sessional meeting held on September 4, 1942. 


Mr. Johnson explained the development of architecture 
from the Egyptian period 2466 B.c. to the Anglo-Classic 
period sixteenth/seventeenth century. 

He then reviewed briefly the history of one section of 
the development of our national architecture, making refer- 
ence to various ancient buildings. 

The object and purpose of the paper, Mr. Johnson con- 
tinued, was to impart this knowledge to the illuminating 
engineer, so that good illuminating engineering schemes 
would be submitted when such ancient buildings came 
within the illuminating engineers’ scope. The paper covered 
the following topics, in which connection thirty-two slides 
were shown :— 

(1) The broad characteristics of Egyptian architecture from 
2466 B.c. The use of the Column and Beams, En- 
trance Pylons or Gateways, the Battered or Sloping 
Wall Surface. The Capital of Vegetable or Flower 
Form. 

The Grecian period from 1200 B.c. 
and Corinthian orders being shown. 
Arch and Friezes and Cornice. 

The Roman period showing development of the Curved 
Arch, Vault and Dome, and the Roman orders Tuscan 
and Composite. 

The Early Christian period of architecture in this 
country from the fifth to the eleventh century, A.D. 

The Early Anglo-Saxon period came next, English 
architecture being defined from this period. The 
main characteristics being shown. 

The Norman period followed. The main characteristics 
being its boldness and massive proportions. 

The first phase of Gothic or Early English architecture 
from the twelfth to the fourteenth century. Simplicity 


(2) The Doric, Ionic, 


The Square 


(3) 


(4) 


(5) 


(6) 


(7) 
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of decoration and long narrow 
window. 

The Decorated period of Gothic architecture thirteenth / 
fourteenth century, and the declining period known 
as the Perpendicular Gothic period. 

And so on to the Tudor and Jacobean architecture in 
the sixteenth century. The Elizabethan period, and 
finally the Anglo-Classic period in the sixteenth/seven- 
teenth Century and Sir Christopher Wren. 


or pointed lancet 


(8) 


(9) 





Additions to List of Members. 


The following applicants have been duly elected 
by the Council to membership in the Society, and 
their names have been added to the list of members. 


SUSTAINING MEMBERS :— 
The Shropshire, Worcestershire and Staffordshire 
Electric Power Company, Halesowen, Nr. BIRMINGHAM. 
Representative.—Rendell-Baker, W. 


CORPORATE MEMBERS :— 
Barnes, H. E. ...... Starkholme Works, 
SHEFFIELD, 7. 
Bendall, A. C. ......54, Middle Park Road, Selly Oak, 


Leyburn Road, 


BIRMINGHAM. 

Cooke, S. N. ........The Gables, Barnt Green, Nr. Bir- 
MINGHAM. 

& 8 ie dee. ee The Vines, Southerndown, Nr. Bridg- 
end, GLAM. 

ee ee 76, Brunswick Street, EDINBURGH. 

Couzens, H. J.....:: 57, Barkers Road, SHEFFIELD, 11. 

Parver, A. ......0..0 25, Bradford Road, Combe Down, 
BATH. 


Gibbs, A. W. .... .85-86, Frederick Street, CARDIFF. 
Hamnett, G. J. ...58, Melrose Avenue, Sutton Coldfield, 
WARWICKSHIRE. 

.Imperial Secretariat (Labour Dept.), 
North Block, New Delhi, Inp1a. 


Kalapesi, M. J. .. 


Lambert, I. J. ...... 16, Broad Street, Batu. 

Mack, V. W. .........46, Lancaster Road, LEICESTER. 

Oe ie 200, Castellain Mansions, Maida Vale, 
LONDON, W.9. 

Parker, R. ...........Lighting Dept., 262, King Street, 
ABERDEEN. 

Tredree, H. L. ..... 27, Chargot Road, CARDIFF. 

Walker, H. F. .......1, Singleton Crescent, SHEFFIELD, 6. 

ASSOCIATES :— 

Brooks, E. B. ........ 6, Tyrwhitt Road, Rosyth, FIFe. 

Carter, A. R. ......3, Cardelyn Road, Whitchurch, Guam. 

Harvey, C. W....... 90, Frederick Street, CARDIFF. 

Johnston, G. ...5, Cameron Terrace, EDINBURGH, 9. 





The Illuminating Engineering Society is not, as a body, 
responsible for the opinions expressed by individual 


authors or speakers. 


With a view to avoiding possible confusion with other 
publications, reference to these Transactions should be 
in the form :—‘* Trans. Illum. Eng. Soc. (London).”’ 
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Members are reminded that offers of papers or 
shorter contributions may be made at any time to the 
Hon. Secretary. Contributions may be of a descrip- 
tive or statistical nature, but those embodying the 
results.of original research are specially welcome. 


Two Awards are made. 


Tue Leon GasTeR-MEMORIAL PREMIUM, established 
in. 1930; which may be received by any person of 
either sex-or of any nationality; consists of Ten 
Guineas and a Certificate recording the Award: It 
is awarded annually for the best contribution sub- 
mitted to. and published by the Illuminating . En- 


gineering Society during the Session. 


Tue Suver JvBmte COMMEMORATION (1934).Awanrb, 
which is available annually for a Member; Associate 
or Affiliated Student of the Society, who is under the 
age of twenty-six years on the date of his qualifica- 
tion for the Award, consists of Five Guineas and a 
Certificate recording the Award. -The Qualification is 
the accomplishment of any of the following tasks ; — 
(1) The presentation in writing to any Technical 


‘Society or Association approved by the President, of a 


paper dealing with the theory or practice of illuminat- 
ing engineering, or (2) the design and or construction 
ofa novel instrument or appliance for use: in connec- 
tion with.any application of or research) concerning 
illuminations, -(3)-the carrying out by the applicant 
of an investigation beneficial { to 
engineering. 
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